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Psychological impact of
cadavers and prosections on
physiotherapy and
occupational therapy students
The short and long term impact of exposure to
cadavers and prosections was examined with
114 occupational therapy and physiotherapy
students .attending the Auckland Institute of
Technology. Pre-exposure measures included a
shortened version of the Hopkins Symptom
Checklist to assess general distress, and an
event-specific apprehensionquesti0nna ire.
Thirty percent of students exhibited a post-
traumatic stress reaction as measured by the
ImpactofEventScale.Eighteen months later, 7
per cent still exhibited symptoms of stress.
Multivariate regression analysis revealed that
high general distress, high event-specific
apprehension and being a member of the
physiotherapy student group were associated
with high scores on the Impact of Event Scale.
These findings indicate that the .cadaver
experience had a significant impact on these
students, although the effect diminished over
time.
[Hancock OF, Williams MMN and Taylor AJW:
Psychological impact of cadavers and
prosectionson physiotherapy.and occupational
therapy students. Australian Journal of
Physiotherapy 44: 247-255]
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Disorders, post-traumatic
raditionally, anatomy courses for
students of health professions
such as physiotherapy and
occupational therapy have used
cadavers and prosections to enhance
the teaching and learning of anatomy.
In a recent study, 15 of 20 occupational
therapy institutions surveyed in the
USA included laboratory instruction
using human cadavers or prosections
(Peterson 1994). Degree ofstudent
involvement with the cadavers varied
from occasional observation to
dissection. In New Zealand,
observation of dissection and
demonstration onprosections has been
part of anatomy instruction for
physiotherapists and occupational
therapists since the courses became
located near medical schools.
At the Auckland Institute of
Technology (AIT), physiotherapy and
occupational therapy students spend
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approximately 12-15 hours of their
first academic year in the dissection
laboratory. The gross anatomy
programs for the two student groups
are similar in scope and standard but
physiotherapy includes identification
of structures on prosections as part of
the assessment. The teaching programs
do not include dissection but consist of
demonstration, using mostly
prosections but also cadavers. The use
of prosections is economical and has
been reported by researchers in the
USA to bean adequate means of
enhancing the study of gross anatomy
(Peterson 1994). While models, charts,
textbooks and computer programs are
all excellent adjuncts, we contend that
cadavers and prosections assume a
unique role in assisting students to
understand the complexities ofhuman
structure and function. Arguably,
physiotherapists or occupational
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therapists could not meet the clinical
requirements of their professions
without this observational experience.
Debates on anatomy teaching within
medical schools have·been concerned
with the continuing relevance and
value of the use of cadavers as a
learning tool. Not only is it costly to
maintain dissection laboratories but
there is a move in favour of new
technologies such as medical imaging.
Further, some medical educators and
researchers have become concerned
with the stress and trauma experienced
by medical students and the
subsequent effect on professional
behaviour~Hafferty(1988) argued that
the strategies that students employ to
cope with the emotional aspects of
dissection may serve to distance them
from their patients in the future.
William (1992), Gustavson (1988) and
Wear (1987) have addressed the role of
the·educator's attitude and how this
affects the student. William (1992)
suggested the message sent by the
faculty causes students to repress or
suppress rather than resolve their
concerns about death and dying. She
suggested students are influenced by
faculty behaviour, even when they view
such behaviour as inappropriate.
Gustavson (1988) asserted that if
medical educators deal adequately with
the moral and psychosocial issues
presented in the dissection laboratory,
they assist students to formulate
appropriate attitudes and behaviours
toward patients. Wear (1987)
aclmowledged the stressful impact of
cadavers on some students and
suggested that medical educators
enhance learning by being sensitive to
such stress. Horne et al(1990)
described physical effects (eg dizziness,
sore eyes and nausea), and
psychological effects (eg depression,
anxiety and panic attacks) prior to and
immediately after the dissection
experience. Schotzinger and Best
(1987) designed a program to enable
students to recognise and address their
feelings for the entire cadaver
experience emphasising adequate
preparation and closure.
William (1992) reports that the
impact of cadavers on medical students
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has produced findings that are
contradictory~ Some report severe
responses (egdepression, anxiety,
insomnia, intrusive visual images)
while others assert that the shock and
trauma is short-lived or even that there
is no trauma~We are unaware of any
studies into the effects of anatomical
dissection room experiences on·other
health professionals. Findings on
medical students may not be
applicable, especially where the
anatomy courses do not necessarily
involve dissection.
In the·past, students at AIThave
expressed feelings of anxiety, shock and
revulsion to the principal author of this
paper. In some cases, students have
even been reluctant to attend classes in
the dissection laboratory. For many, it
is the first time they have seen a naked
old person, let alone a naked, old and
dead person. The encounter may bring
up questions about illness, death and
dying, fear of death and recollections
of the death of family members
(Gustavson 1988, Hafferty 1988,
Horne et a11990, William 1992)~
These reactions, and the lack of
previous research, prompted the
present study. It was undertaken to
assess the psychological impact of the
cadavers andprosections on
occupational therapy and
physiotherapy students.
Method
Subiects
All students in the first year of the
physiotherapy (n= 64) and
occupational therapy (n =59) programs
at AIT during 1994 were invited to
participate in the study. One hundred
and fourteen (93 per cent) of the 123
students attending the two programs
agreed. Physiotherapy (n= 60) and
occupational therapy students (n =54)
comprised 52.6 per cent and 47~4 per
cent of participants respectively.
Eighty-one per cent were female and
the mean (SD) age was 21.0 (4.6) years.
Eighty-five percent described their
ethnic identity as European/Pakeha, 8
percent as Maori, 4 per cent as Pacific
Island, 2 per cent as Asian and 2 per
cent "other". The majority (63 per
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cent) came from urban backgrounds
and 58 per cent of the students had
previously seen a dead person.
Occupational therapy students were
older than physiotherapy students
(22.3 (SD 5.7)vs 19.9 (SD 3.1) years,
F(l 112) =8.08, p= 0.005 years) and a
greater proportion of the occupational
therapy students were female (91 per
cent vs 72 per cent, X2(1) =6.64,
p=O.OI)~ There were no other
significantdifferences between the two
groups.
Measures
Data were collected by questionnaires
administered sequentially during the
teaching program.
Demographic and background
information was.gathered and a 21-
item version of the Hopkins Symptom
Checklist (HSCL) was used to assess
the general level of psychological
distress amongst students. The HSCL
is a reliable and valid instrument for
the measurement of neurotic
symptoms as well as a useful indicator
of distress symptoms present in normal
populations. The 21-item HSCL
(HSCL-21) is considerably shorter yet
maintains excellent psychometric
properties with high internal reliability
(Greenetal 1988).
Student·anxiety regarding the
forthcoming cadaver experience was
measured by a short, three item event-
specific apprehension questionnaire
(ESAQ) devised by the authors~This
questionnaire employed a Likert scale
format requiring students to indicate
their agreement with the following
statements: "lam anxious about the
experience", "I am afraid of the
experience" and "I do not wish to go."
These three statements were selected
from a pilot study and in the present
investigation their internal consistency
was o~76 (Chronbach's alpha).
The Impact of Event Scale (IES)
(Horowitz, Wilner and Alvarez, 1979)
was administered to assess the effects
of exposure to the cadavers. The IES
measures subjective stress related to a
specific. event and .comprises items
composed ofcommonly-reported
experiences following a potentially
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,tttturoatic event. The ~5-item
'questionnaireus~sa LI~ert scale
format and requIres subjects to
~e$pond to such statements as "I
'1:houghtaboutit when I didn't mean
'to" "I had dreams about it", and "Any
tenrinderbrought back feelings about
it". The IES measures the impact of a
potentially tra~a?~ eve?t o~ an.
individual and IS dIVided Into IntruSIon
and avoidance subscales. The former
assess the reappearance of impressions
related to the event that arise
unbidden. Avoidance behaviour is
characterised by denial of the
traumatic event, its associations and
consequences. The IES can be used
repetitively and is anchored to the
same trauma avera period of time.
The instrument has good reliability
and validity (Alexander and Wells
1991) and in the present study an alpha
coefficient of 0.83 was obtained.
Reliability coefficients of the IES
intrusion and IES avoidance subscales
were 0.76 and 0.77 respectively. These
values are similar to those reported by
Horowitz (1979), viz 0.78 and 0.82.
Eriksson and Lundin (1996) and Kaasa
et al (1993) employed a cut-offscore of
20 on the IES as indicating a stress
reaction. McFarlane (1988) however,
used a higher cut-off value of 30.
Subscale scores of 0-8 have been
defined as a minor reaction, 9-19a
moderate reaction, and a score of 20 or
above a clinically important reaction
(Horowitz 1982).
Several additional questionnaires
were administered including the
Coping Strategies Scale (Carver,
Scheier and Weintraub 1989) and an
assessment of student perceptions
regarding the usefulness of the cadaver
experience. Data from these. .. .
questionnaires are not exallllned In this
paper.
Provision for student comment was
available on each of the above
instruments with the exception of the
demographic questionnaire and the
HSCL-21. All responses to the
questionnaires were anonymous but to
facilitate data analysis, the
questionnaires were coded.
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W~Q!<~aff!lrthQirfir$JQ~daller••.
e.xperi:,uce.• (II: ==.102).
IntrllsiQn 65(64) 33(32) 4(4)
Avoidance68(67) 25(25) 9(9)
Procedures
The questionnaires were administered
to the students over a two-year period
and in .accordance with their academic
schedule. Demographic and
background data were collected two
weeks after entry to the physiotherapy
and occupational therapy courses. The
HSCL-21 was also administered at this
time and the ESAQ the week before
the students' first visit to the dissection
room.
Prior· to their first sight ofacadaver
and prosections, students had a
standard one hour orientation to the
dissection room by staff from the
Anatomy Department, University of
Auckland, in which legal, ethical and
procedural issues concerning the
c~adaverswere explained by the senior
anatomist. It was emphasised that the
donors had given permission for their
bodies to be used for the purposes of
medical education. Students were also
briefed on appropriate behaviour in
the dissection room and made aware
that although the bodies were there to
facilitate learning, they must be treated
with the respect that is normally
accorded the dead.
The IES was administered following
the second session in the dissection
room and assessed the short term
effects of exposure to the cadavers and
prosections. Eighteen months later,
and one academic year following the
last anatomy teaching session in the
dissection room, a second IES was
administered to assess the long term
effects.
Statistical methods
The internal consistency of
psychometric measures employed in
the study was examined by
Chronbach'salpha. Relationships
between measures were assessed by
Pearson's correlation coefficient and
differences between groups assessed by
analysis of variance (ANOVA) for
continuous variables and chi-square
(xZ) tests for categorical variables.
Multivariate regression procedures
(multiple classification analysis) were
employed to identify variables
independently predictive of outcome
scores, and changes over time analysed
by repeated measures ANOVA.
The Type I error rate employed was
0.05. The statisticalpackagesSYSTAT
(5.1) and SPSS for MS Windows (6.1)
were used for data analysis. Unless
stated otherwise, all data are presented
as mean (SD).
Result-s
Although all students were new to
their courses, the HSCL-21 mean
score {31.8 (5.2» indicated minimal
psychological distress. The two student
groups did not differ on this measure,
nor were the scores related to
demographic or background variables.
One week prior to attending the
dissection room, 69.7 percent of the
students agreed or strongly agreed they
felt anxious about the experience
(ESAQ). However, only 19.2 percent
indicated that they felt afraid and 6.4
per cent did not wish to attend. The
ESAQ scores demonstrated a modest
but significant relationship with the
HSCL-21 (r=O.29,p == 0.003). There
were no significant differences between
the two student groups for the
individual items of the ESAQ or its
total score..Female·students indicated
slightly greater apprehension than
males (6.4 (1.7) vs 5.4 (1.7),
F =6.39,p·= 0.013). Significant!~l07).. 1ditterences for this measure were a so
observed between students who had
previously seen a dead person and
.those who had not {5.8 (1.5) and 6.8
(1.8), FCl,107) == 11.34, P = 0.001).
One-hundred-and-two students (89
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per cent) who entered the study
completed the initial IES, ie following
their second cadaver experience. No
differences were found on the rES
between the two student groups and
therefore the population was analysed
as an entity.
The mean IES score was 15.1 (10.6)
with 31students (30 per cent) scoring
20 or higher, indicating a significant
stress reaction. Alternatively,
employing a cut-off value of 30 on the
IES as indicating a post-traumatic
stress reaction (McFarlane 1988), 9 per
cent of the students were significantly
affected. Mean scores for the IES
intrusion and avoidance subscales were
7.5 (5.6) and 7.5 (6.7) respectively.
Table 1 presents the percentages of
students exhibiting such reactions.
Intrusion symptom items with the
highest means scores were "thought
about it when I didn't mean to" and
"pictures about it popped into my
mind". Highest scoring avoidance
symptom items were: avoided allowing
self to become upset when thought
about it, and "tried to remove it from
memory".
Table 2 presents mean initial scores
for the subscales and overall IES
analysed in relation to demographic,
background, student group, HSCL-21
and apprehension variables. The
HSCL-21 and ESAQ scores were
categorised to divide, as nearly as
possible, the sample into tertiles.
Students with lower scores on these
two scales had significantly lower levels
of stress on the overall IES and its
subscales.
Table 3 presents the data for a
multivariate regression analysis of the
initial IES scores. The independent
variables examined above (Table 2)
were entered simultaneously into a
multiple regression model. The means
for each group were adjusted for all
other independent variables. While
both the HSCL-21 and apprehension
scores remained significant
independent predictors in the models,
some additional predictors emerged for
the total IES score and the IES
intrusion scale. Females, physiotherapy
students, older students, and
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individuals exhibiting higher scores on
the HSCL-21 and ESAQ were at
increased risk of being disturbed by the
cadaver experience. A stepwise
multiple regression analysis of the data
revealed that the student group effect
became significant following the
inclusion ofHSCL-21 and ESAQ
scores in the statistical model.
Ninety-two students (90 per cent)
completed the second IES, 18 months
after their first cadaver experience,
although eight of these individuals had
failed to complete the initial IES. No
differences were found on the overall
rES between the physiotherapy and
occupational therapy student groups
and therefore the population was again
analysed as an entity.
For individuals who completed both
IES assessments (n =84), initial and
final means were '14.6 (10.4) and 5.5
(7.5) respectively, the follow-up mean
showing a 9.1 (62 per cent) point
reduction (FJ.l83) =61.25, P< 0.001).
The mean I~S score for all students
who completed the second assessment
(n =92) was 5.0 (7.3), with seven
students (7.6 per cent) scoring 20 or
higher. Mean scores for the IES
intrusion and avoidance subscales were
2.7 (3.5) and 2.3 (4.7) respectively.
Table 4 shows the percentages of
persons exhibiting minor,moderate or
marked reactions on the IES subscales.
Intrusion symptom items with the
highest means scores were "pictures
about it popped into my mind"and
"other things kept making me think
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Discussion
Previous studies involving medical
students have reported that a small
percentage of students are traumatised
by the cadaver experience (Bertram
and Marks 1989, Charlton et a11994,
Gustavson 1988, Rafferty 1988). We
are aware of only one study that has
employed the rES to gauge such
effects. In a study of 110 first year
medical students confronted with
cadaver dissection, Horowitz et al
(1979) reported mean IES values of 6.9
for males and 12.7 for females. In
comparison, corresponding means for
the present study are somewhat higher,
ie 12.6 and 15.7. This may reflect
differences in the student populations
(eg attitudes and expectations),
preparation, dissection laboratory
experiences or other factors.
Our IES mean of 15.1 is lower than
about it". Highest-scoring avoidance
symptom items were: avoided allowing
self to become upset when thought
about it; "tried to remove it from
memory" and "stayed away from
reminders of it".
Table 5 presents mean IS-month
follow-up scores for the second IES
and its subscales in relation to
predictor variables. The initial IES
intrusion and avoidance scores were
also included as additional independent
variables. Significant associations
between the IES or its subscales were
observed for the initial IES intrusion
and avoidance scores, and ESAQ
scores. Students who scored high on
each of these scales exhibited greater
stress reactions at follow-up.
-when the independent variables were
entered simultaneously into
multivariate regression models
predicting follow-up IES scores, the
only variables exhibiting significant
independent associations were student
group and initial IES intrusion scores.
Physiotherapy students were at greater
risk of elevated follow-up IES
intrusion symptoms than occupational
therapy students, and high initial IES
intrusion scores were associated with
elevated follow-up IES avoidance
scores.
AUSTRAliAN PHYSIOTHERAPY o RIG I N AL ART I C L E
values reported for more severe LellaandPawluch 1988, Schotzinger
psychological trauma. For example, and Best 1987) have noted that whilst
IES mean values of 29.7 have been dissecting cadaversmedical·students
reported for patients with advanced are confronted with their own fears
cancer (Kaasa et aI1993), 23.2 for and anxieties regarding life, death and
Stage III melanoma (Kelly etal 1995), human mortality. The exercise takes
28.5 for Swedish survivors of the car on special significance given the
ferry msEstonia (Eriksson and Lundin suffering and death these students
1996) and 20.1 for train drivers know they are likely to encounter as
following major railway accidents physicians. Students in the present
(Malt etal1993). study rarely commented on such
Following previous workers (Eriksson factors in the initial questionnaires but
and Lundin 1996, Kaasa et al 1993) we these asp~ctsreceivedmore attention
employed a cut....off score of 20 on the at follow-up. For example, students
IES as indicating a significant post- reflected on recent deaths in the family
traumatic stress reaction. Using this and related the cadaver experience to
criterion 30 per cent of our students their own encounters with death:
evidenced stress. Employing "My first visit was quite hard as my
McFarlane's more stringent criterion grandmother hadjust died a week
(IESscore 230), 9 percent afour earlier but after that it was okay".
students displayed significant post.... Other students reflected on what it is
traumatic stress. With regard to the to be mortaL ..
IES intrusion and avoidance subscales,
4 per cent and 9 per cent respectively "I am finding it a valued experience,
demonstrated a marked reaction, with actually seeing the muscles in 'life'is
12 per cent exhibiting marked helping my understanding. I also find
reactions to either. that it helps me to believe that the body
is only a vessel during life. The 'person'
LellaandPawluch (1988) identified is no longer there".
four areas that medical students found
...or what this means to the healthdistressing when dealing with cadavers,
three of which related to the process of professional:
dissection itself. Learning from "....not only an zmporta"!-t experience
proseetionsor already dissected fOr anatomy but the reality that people
cadavers, our students did not have to die and coping with a dead person/
deal with the guilt ofdissecting a cadaver is very important toOT
cadaver (desecration), violating cultural (occupational therapy)".
taboos or invading the privacy ofan However, some students expressed
individual. However, Gustavson (1988) ~ relief that the experience was not as
noted that, for medical students, the traumatic as anticipated:
greater the dismemberment or
disorganisation of the cadaver the "1tdidn 'tbotherme as much as I
greater the number of expressions of thought it would. I was really
morbid personal images reported. apprehensive about what I would see
Learning by prosection fOr the first time but once I was there I
d . d wasfi·ne"... emonstrauonsasoppose to I-
dissection also allows less time for Several factors were identified as
adjustment and for the development of predictive of stress followinginitial
"protective distancing" (Rafferty 1988, exposure to the dissection laboratories.
William 1992). Finally, learning by In the univariate analyses (Table 2)
demonstration may make it difficult for only symptoms ofgeneral distress
some students to concentrate on (HSCL~21)andevent-specific
anatomical structures and thus begin apprehension (ESAQ) were associated
the process of intellectualisation that is with outcolue on the lES. However,
part of coming to terms with the when the effects of other independent
experience (Charlton et al 1994, variables were controlled in the
Gustavson 1988). multivariate analysis (Table 3},gender
Many researchers (Gustavson 1988, and student.group emerged as
additional predictors. While the
independent variables explained some
30-38 per cent of the variance in IES
scores,.some 60-70 per cent of the
variance remained unexplained. Thus,
while we attempted to assess ·a range ·of
demographic, background and
psychological variables expected to
influence the IESscores,our success in
this regard appears to have been
limited.
The finding that female students
displayed higher scores on the IES
than males is consistent with other
research (Horowitz et al 1979).
Horowitz et al suggested that women
are more self-aware than men. William
(1992) reported that women were more
able to simultaneously distinguish the
"feeling" part of themselves from the
"thinking" or "science" part, but that
their primary identification was with
the feeling part. Men, on the other
hand, had been taught not to talk
about feelings, not to admit having
them, and that emotional ambivalence
was considered female or weak.
It is a matter for speculation as to
why physiotherapy students .displayed
higher mean IESscores when other
independent·variables were held
constant. Laboratory- attendance was
encouraged but not a compulsory
requirement far occupational·therapy
students. In contrast,performance
expectations within the laboratory
were high for physiotherapy students,
as identification ofstructures on the
prosections constituted part of their
examination. This difference may well
have engendered differing attitudes,
expectations and involvement in the
laboratory experience which, in turn,
may underlie the higher IES scores
observed for physiotherapy students.
An additional consideration is that the
two studentgraups had different
laboratory demonstrators and lecturers
and thus the.educatorsmayhave
differentially influenced the IES scores
for the studel1tgroupS.
Bertmanand Marks (1989) have
described a humanities program that
provides students with opportunities to
develop appropriate "emotional
armour" for the task of coping with
dissection..Strategies include
discussion groups where all aspects of
dissection are openly discussed prior to
and during the process ofdissection.
Films, lectures, reflective sessions and
finally a memorial service for the
donated bodies are employed. For
students atAIT, some strategies are in
place to reduce anxiety and stress.
These include an orientation session to
the cadavers in which all aspects of the
donation, preservation and disposal of
the bodies are discussed, and small
group teaching in the dissection room,
during which students are encouraged
to express their feelings and thoughts
openly. It appears helpful for some
students to know that the year begins
with a prayer service for the donated
bodies and closes with a memorial
service. In addition, the students spend
a considerable amount of their learning
time on functional and surface
anatomy using each other as "first
patients" instead of the cadaver. Such
emphasis on the living, breathing,
moving anatomical model may reduce
the role of the cadaver and the morbid
side of anatomy.
It had been anticipated that cultural
factors might influence the reactions. of
the students. Laracy (1995) discusses
the Maori dislike ofdismemberment
and belief that the whole body should
be returned to the earth at death as a
symbol of the person's link with the
land and their ancestors. We were
unable to find a significant difference
in the responses ofMaori and Pacific
Island students compared with those of
European descent. However, the small
numbers ofMaori and Pacific Island
students limited statistical power to
detect any such differences.
Compared with the initial mean IES
score of 15.1, the corresponding 18-
month follow-up value fell toS .0.
Further, while 30 per cent ofstudents
exhibited evidence of traumatic stress
(e: 20) on the initial IES, the
corresponding figure at follow-up was
only 7 per cent. These figures indicate
that although the initial experience
with cadavers was stressful for around
one third of the students, the long
term impact was considerably reduced.
Employing McFarlane's more
stringentcut-off(e: 30), whereas 9 per
ORIGINAl ARTIClE
cent demonstrated significant stress on
the initial.IES, only 2 per cent were
similarly affected 18 months later, the
highest score being only one point
above the cut-off value.
It is recognised that students in this
study may have been sensitised by the
data collection procedures employed
prior to their exposure to the cadavers.
Although this represents a limitation of
the investigation, it is difficult to see
how such sensitisation could have been
avoided.
\Vhile this paper has addressed
negative aspects of the laboratory
experience, positive aspects should not
be overlooked. Many students
commented on feelings .of excitement,
discovery, appreciation and privilege
and, for most, curiosity overcame
revulsion. Although student
perceptions of the value of the
experience have not been addressed in
this paper, the following comment
sums up a sentiment expressed by
many students:
"I thought that it was the best learning
experience out ofall my education so
far. It is ideal and a great way to
learn".
Conclusions
The findings suggest tharfor many
physiotherapy and occupational
therapy students, the psychological
impact of exposure to cadavers and
prosections was significant. However,
the impact reduced markedly over
time, with relatively few students
exhibiting residual stress 18 months
later.
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